Human cell lines expressing hormone regulated T7 RNA polymerase localized at distinct intranuclear sites.
Although several systems are now available for the controlled expression of eukaryotic genes transcribed by RNA polymerase II, regulated expression has been more difficult to achieve in the case of genes transcribed by RNA polymerase III. In the present study the gene for bacteriophage T7 RNA polymerase, implanted with a eukaryotic nuclear localization signal, was linked to a 5'-flanking ecdysone-responsive promoter and stably transformed human cell lines were constructed in which the ecdysone promoter-T7 RNA polymerase gene had been integrated intact, as demonstrated by a polymerase chain reaction assay. Exposure of these cells to the ecdysone analog ponasterone A resulted in the appearance of a single protein having the expected size of T7 RNA polymerase in immunoblots of cell extracts probed with an affinity purified antibody raised against the C-terminus of T7 RNA polymerase. The induced T7 RNA polymerase was exclusively localized in the nucleus of induced cells and was undetectable in uninduced cells either by immunoblotting or immunofluorescence. The induced T7 RNA polymerase was present at numerous punctate foci dispersed throughout the nucleoplasmic regions of the nucleus and was also present in the nucleoli. Both of these observed intranuclear localizations have relevance to the potential applications of this system.